Role of MGAT2 and DGAT1 in the release of gut peptides after triglyceride ingestion.
Triglyceride ingestion releases gut peptides from enteroendocrine cells located in the intestinal epithelia and provides feedback regulations of gastrointestinal function. The precise mechanisms sensing lipids in the intestinal wall, however, are not well characterized. In the current study, we investigated the release of gut peptides following oral triglyceride loading in mice deficient for monoacylglycerol acyltransferase 2 (MGAT2KO) and diacylglycerol acyltransferase 1 (DGAT1KO), enzymes that sequentially re-synthesize triglyceride to secrete as chylomicron at the small intestine. In wild-type (Wt) mice, oral triglyceride loading resulted in hypertriglycemia. In addition, plasma glucose-dependent insulinotropic polypeptide (GIP), glucagon-like peptide-1 (GLP-1) and peptide YY (PYY) were significantly increased 30 min after triglyceride loading, before decaying in 2h. In MGAT2KO and DGAT1KO mice, oral triglyceride loading did not result in hypertriglycemia and the increase in GIP was significantly suppressed in both KO mouse strains. In contrast, the increases in plasma GLP-1 and PYY in both KO mouse strains were comparable to Wt mice 30 min after triglyceride loading, however, they remained elevated in DGAT1KO mice even 2h after triglyceride loading. In parallel to the changes in GLP-1 and PYY, gastric emptying was delayed after oral triglyceride loading in MGAT2KO mice comparably to Wt type mice and was further delayed in DGAT1KO mice. STC-1 and GLUTag, GLP-1-producing intestinal endocrine L-cell lines, displayed a significant level of DGAT1 activity but not MGAT activity. These findings suggest that synthesis and/or secretion of triglyceride-rich lipoproteins play an important role in the release of GIP. Moreover, DGAT1 may directly regulate the release of GLP-1 and PYY in L-cells.